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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a means for obtaining a bright display SsiSSSS^ 
excellent in reflection or transmission and to provide an electro-optical device s 
reduced in discrimination by using this means. 

SOLUTION: When an AC drive is performed by a line-reversal method, a liquid 
crystal panel 103 is configured so that a direction 1 11 of electric line of force 
formed by a potential difference between adjacent picture elements and a 
direction 1 10 of orientation or rubbing are made to agree with each other. 
Namely, the liquid crystal panel 103 is configured so that the direction 110 of 
orientation or rubbing becomes parallel or approximately parallel to the 
direction 1 1 1 of electric line of force. 




mm 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner s decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiners decision 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 
- 1 - 

AVAILABLE COPY 



♦ NOTICES * 
« JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the direction in which a thin film transistor is connected to the intersection of two or more scanning 
lines formed for every line, and two or more signal lines prepared for every train, and, as for a liquid crystal 
molecule, said signal line extends — receiving — parallel or an outline — the electro-optic device characterized 
by carrying out orientation processing in the parallel direction. 

[Claim 2] It is the electro-optic device characterized by said electro-optic device performing the source line 
reversal drive in claim 1 . 

[Claim 3] the direction in which a thin film transistor is connected to the intersection of two or more scanning 
lines formed for every line, and two or more signal lines prepared for every train, and, as for a liquid crystal 
molecule, said scanning line extends — receiving — parallel or an outline — the electro-optic device 
characterized by carrying out orientation processing in the parallel direction. 

[Claim 4] It is the electro-optic device characterized by said electro-optic device performing the gate line 
reversal drive in claim 3. 

[Claim 5] It is the electro-optic device characterized by the major axis of said liquid crystal molecule being a 
perpendicular or an outline perpendicular to a substrate at the time of no electrical-potential-difference 
impressing in claim 1 thru/or 4. 

[Claim 6] It is the electro-optic device characterized by for said electro-optic device possessing a reflective mold 
liquid crystal display component in claim 1 thru/or 5, and being constituted. 

[Claim 7] It is the electro-optic device characterized by for said electro-optic device possessing a transparency 
mold liquid crystal display component in claim 1 thru/or 5, and being constituted. 

[Claim 8] The 1st substrate equipped with the pixel electrode which the thin film transistor was connected to the 
intersection of two or more scanning lines formed for every line, and two or more signal lines prepared for every 
train, and was connected to said thin film transistor, In the electro-optic device possessing the liquid crystal 
display component which becomes in the liquid crystal layer which consists of a liquid crystal ingredient arranged 
between the 2nd substrate which countered said 1st substrate and has been arranged, and. the 1 st. substrate, and ... 
the 2nd substrate The direction of a major-axis component of the liquid crystal molecule at the time of the non- 
electric field projected on said 1 st substrate The electro-optic device characterized by being parallel or outline 
parallel to the direction of line of electric force produced in the pixel inter-electrode which adjoins by using the 
approach of driving a liquid crystal ingredient with the Rhine reversal method which the electrical potential 
difference impressed to a pixel electrode for every fixed period inverts. 

[Claim 9] The 1st substrate equipped with the pixel electrode which the thin film transistor was connected to the 
intersection of two or more scanning lines formed for every line, and two or more signal lines prepared for every 
train, and was connected to said thin film transistor, In the electro-optic device possessing the liquid crystal 
display component which becomes in the liquid crystal layer which consists of a liquid crystal ingredient arranged 
between the 2nd substrate which countered said 1st substrate and has been arranged, and the 1st substrate and 
the 2nd substrate The orientation processing direction of said liquid crystal layer is an electro-optic device 
characterized by being parallel or outline parallel to the direction of line of electric force produced in the pixel 
inter-electrode which adjoins by using the approach of driving a liquid crystal ingredient with the Rhine reversal 
method which the electrical potential difference impressed to a pixel electrode for every fixed period inverts. 
[Claim 10] The pixel electrode which the thin film transistor was connected to the intersection of two or more 
scanning lines formed for every line, and two or more signal lines prepared for every train, and was connected to 
said thin film transistor, The 2nd substrate which countered the 1st substrate equipped with the orientation film, 
and said 1 st substrate, and has been arranged, and was equipped with the orientation film, In the electro-optic 
device possessing the liquid crystal display component which becomes in the liquid crystal layer which consists of 
a liquid crystal ingredient arranged between the 1st substrate and the 2nd substrate, the direction of rubbing 
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given to the orientation film of said 1 st substrate The electro-optic device characterized by being parallel or 
outline parallel to;the direction; .of line* of electric force produced in ^e^pixejjnterpelectrode which adjoins by 
using the'approach ofdriving a ; liquid-crystal ingredient; with the JRhine reyer^ the electrical - 

potential difference impressed to a pixel electrode for every fixed period inverts. ^ ■ . M 
[ClaimJI] The pixel electrode., which the s ^in film transistor was connected to the intersection of two or more 
scanning lines formed for every line, and two .or more signal lines prepared for every train, and was connected to 
said thin film transistor; The 2nd substrate vyhich countered the .1st substrate equipped with the orientation film, 
and said<1st substrate, and has-been .arranged, and was; equipped, with the orientation film, In<the electro-optic 
device possessing the liquid crystal display component which becomes in the liquid crystal, [ayec which consists of 
a liquid crystal ingredient arranged between the, 1st substrate, and the 2nd substrate, the direction, of rubbing, 
given to ^the/orientation film of said 2nd substrate The, electro-optic device, characterized by being parallel or 
outline parallel to the direction of line of electric force producedjn the pixel inter-electrode which adjoins by 
using the approach of driving a -liquid' crystal ingredient with the Rhine reyersal method which the electrical . 
potential difference impressed to a pixel electrode for every fixed period inverts. r . 

: ; [Claim i12] They. are the metal membrane Jn- which; said : pixel electrode, has ^flexibility in plaim 8,thru/or, 11, 
dielectric multilayers, or the electro-optic device characterized by consisting of those laminatings. 
[Clairri 13} It is the electro-optidt device characterized by said liquid, crystal display component being a 
transparency; mold in claim & .thru/br 1,1.' nnr H h , \ • r k ■» i j . ouv m : 

[Claim 1.4] The liquid crystaWisplay component for which -said pixel electrode, has reflexibility in claim .8, thru/or 
12, In the electro-optic: device. equipped wit^jthe jight source,, the polarization beam .sp.litter,; the screen, and the 
optical means that projects the light modulated by said liquid crystal-display component on.said screen The M ~ 
absolutd~value of the angle which the .direction: of the side >of the .outgoing radiation side c of f said polarization , beam 
splitter which carries out outgoing radiation .of cthj?l light from. said light source to saidjiquid crystal display ; 
component side, arid the direction where; the; scanning. line of said liquid crystal display component extends make 
^is an. electro-optic device; characterized by] being-. 45 degrees; pr 45 outline s > , }\)\ 

[Translation, done] /'-<v v ■• , — .... «.:- 

- ■ ' • ' V. r\* ' ' ') v * ' • • • - :1 \ ' ri: , ■ - :-\ ' i -■ v : • "j • z •%• - : . .; . . - • .V. ' 

• •."?..-»■! v*' • ' 't .' *o ».: -vw* i.* 1 . : v ; . K . ,. ■* \ «ir. •.. -'■•'>,<:. - 

& NOTICES * j is - v.....r*;^ .. ,, .,. .? , , ; .: . ,., • p : -.. 0 . . , : ; . . „, 

tJPO and NCIPI^are not responsible. for any . . v * uf 

damages caused byothe usei of\th is- translation. ^ : * 

1 .This dofcumeht has been translated by computer; So the translation may not reflect the original precisely. . 

. ...2.****. shbwsjthe..w.ord .which ican-^okb.evtrainslated. ~ t -™_ ... ... .w . ^ „-^.u, ^^^^..v... .~ 

'3.ini the; drawings; any. words' are not translated: ; ,1 • t-j.- ... ^ v ; ; 



DETAILED DESCRIPTION o- ^ ^ . ; - A f 



[Detailed Description of the Invention]- ■ < tr>. rv t,. - ./■..! ; , - 

[0001] A> : d. *• I Lvii * r w . \. ■ ■ «..' -,- - - ■ - ; 

[The technical field^to -which invention belongs] This invention relates to the configuration especially about the 
liquid "crystal electrb-optic ; device which used display objects; such asiliquid cr^ ' ^ 

[0002] fj^.'v :'• .o:)' »c -.^ifcfrriif v V v/ : r r ■ uV i.n t » >i o.^.!. • ~ . . ic 1 .^/ 

[Description of the Prior Art]^As a conventional display; CRTvis the most common. However, the.volume^of 's;: 
equiprrieht, weight,' arid power consumption v 6f CRT were larger and. it was not suitable. for the display of a large 
area^especially. 'Theri/ the- liquid crystai' electrb^optic device .(a direct viewing type or projection moldLwhjchp - 
lightweight-izing, low-power-izing, and big screen-izatibn can realize easily compared with CRT attracts^attention 
in recerityears: ■ ' 7 1 * rvt 1 ■• 6-;t^*. : .- .:?;Hr } *", - r^.' j^r ^. '-..*. 

[0003] The liquid crystal matter is as perpendicular as a parallel direction to a molecule shaft, and a liquid crystal 
electro-optic device uses that dielectric constants 'differ; -and displays ON/OFF, i.e., light and darkness, by , 
polarization and the amount of transmitted lights of light, and controlling the amount of dispersion further. As a 
liquid crystal ingredient a pneumatic liquid crystal,* a ferroelectric liquid crystal; and antiferroelectricity liquid 
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crystal are common. 

k [0004] Especially, the semiconductor device which has TFT on insulating substrates, such as glass, for example, 
the liquid crystal electro-optic device of the active-matrix mold which uses a thin film transistor (TFT) for the 
drive of a pixel, is briskly developed also in the liquid crystal electro-optic device. 

[0005] As means of displaying of this active-matrix type of liquid crystal electro-optic device, a transparency 
mold, a reflective mold, and a transflective type are mentioned. Among these, since especially the liquid crystal 
electro-optic device of a reflective mold has the advantage that the numerical aperture of a pixel can be made 
higher than a transparency mold, about a small thing which size calls below a 2.5 inch vertical angle, using for the 
projector of a projection mold is suitable. 

[0006] The simplified schematic of the projector of the projection mold using the reflective mold liquid crystal 
panel as an example of the conventional electro-optic device was shown in drawing 1 6 . For simplification, drawing 
16 did not illustrate optical system (a condenser lens, total reflection mirror, etc.), but specified only the light 
source 11, a liquid crystal panel 13, PBS (polarization beam splitter)12, and a screen 14. The conventional 
configuration is shown below. 

[0007] In drawing 1 6 , the metal halide lamp is mainly used using the thing of the white light powerful as the light 
source 1 1 . 

[0008] A liquid crystal panel 1 3 is a liquid crystal panel of the reflective mold of the active-matrix mold which has 
the configuration which combined a signal line and the scanning line in the shape of a matrix on the glass 
substrate, and has arranged TFT near [ the ] the intersection part. In this configuration, the source electrode of 
TFT is connected to a signal line, and the gate electrode is connected to the scanning line. Moreover, the drain 
electrode is connected to the pixel reflector arranged corresponding to the liquid crystal of retention volume and 
a pixel field. Liquid crystal is inserted between a counterelectrode and a pixel reflector, and is driven. The ECB 
mode (electric-field control mold birefringence mode) using the birefringence effectiveness of liquid crystal is 
used for this liquid crystal panel. Moreover, this counterelectrode is made on an opposite substrate. 
[0009] PBS (polarization beam splitter)12 is the polarizer which doubled and had the function of a polarizing plate 
and a beam splitter. PBS has the cube configuration where the slant faces of the rectangular prism of a pair were 
pasted up. In addition, coating of the dielectric multilayers is usually carried out to the slant face to paste up. 
[0010] Moreover, as shown in drawing 18 , in a lamination side, PBS12 branches to the beam of light (P- 
polarization, S-polarization) of the two linearly polarized lights with which plane of polarization intersects 
perpendicularly mutually, and carries out outgoing radiation from two outside surfaces which a cube adjoins with a 
90-degree turnout angle correctly. Outgoing radiation of the beam of light by which outgoing radiation is carried 
out from a 0-degree direction to the direction of incidence of an incident ray between two branched beams of 
light is carried out as a beam of light of the linearly polarized light with the plane of polarization (P-polarization) 
from which an electric field vector becomes parallel to the plane of incidence, specified in the dielectric s , 
multilayers coating layer. On the other hand, outgoing radiation of the beam of iight by which outgoing radiation is 
carried out from a 90-degree direction to the direction of incidence of an incident ray is carried out as a beam of 
light of the linearly polarized light with the plane of polarization (S-polarization) from which an electric field vector 
becomes perpendicular to the plane of incidence specified in the dielectric multilayers coating layer. 
[001 1] In the case of the usual projection, a screen 14 should just have the field where white is flat. However, 
when considering as a rear projection (what made the image observable from the light source and screen side side 
of the opposite side), the screen for diffusion of a transparency mold is used. 

[0012] The display principle of conventional projection equipment ( drawing 1 6 and drawing 1 7 ) is shown below. 
Drawing 1 6 and drawing 1 7 are simplified schematics, and infrared radiation or an ultraviolet-rays cut-off filter, 
the fly eye that performs equalization optical processing, the monochrome-ized optical system divided into RGB, 
the polarizing plate, the mirror, etc. are not illustrated for the formation of between abbreviation. 
[0013] First, incidence of the beam of light with which outgoing radiation of the light which consists of a beam of 
light of non-polarized single wavelength was carried out from the light.source 11, and polarization processing was 
carried out no polarizing or beforehand is carried out to the outside surface (it is 45 degrees to the dielectric 
multilayers coating layer of a lamination side) of PBS12. 

[0014] Next, the above-mentioned beam of light by which incidence was carried out to the outside surface of 
PBS branches with a 90-degree turnout angle to plane of incidence correctly, and outgoing radiation of the beam 
of light which has P-polarization component from PBS, and the beam of light which has S-polarization component 
is carried out. 

[0015] Then, only the beam of light of S-polarization by which outgoing radiation is carried out from PBS carries 
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olit incidence to the reflective mold liquid crystal panel 13. It becomes irregular optically with liquid crystal, and is 
reflected by the reflector, and incidence of the beam of light by which incidence was carried out to the liquid 
crystal panel is again carried out to PBS. The orientation processing direction or the direction of rubbing which 
carries out orientation of the liquid crystal at this time has the 45-degree direction to the ray axis of S- 
polarization, in order to make the most of the birefringence effectiveness. 

[0016] The modulation beam of light by which incidence was again carried out to PBS12 branches to the beam of 
light which has the beam of light and S-polarization component which have P-polarization component again, only 
the beam of light which has P-polarization component of the beam of light by which incidence was carried out to 
PBS is irradiated towards a screen 14, and it is adjusted with optical system or a polarizing plate, and forms an 
image in a screen 1 4. 
[0017] 

[Problem(s) to be Solved by the Invention] Use] is shown for the program "3DBENCH" in simulation result [the 
software of SHINTEKKU, Inc. supposing the conventional reflective mold liquid crystal panel "LCD MASTER", and 
"2DBENCH" in drawing 1 9 -22. By the simulation, the data of liquid crystal, polarizer include angles (the physical- 
properties value of a liquid crystal ingredient; the Tsunemitsu refractive index, an extraordinary index, a pre tilt 
angle, an elastic coefficient, rotation coefficient of viscosity, dielectric constant, etc.), an analyzer include angle, 
etc. were inputted as data, and the alternating current drive (applied voltage: **5V) of the pixel 
(28micrometerx28micrometer) which arranged in parallel two as a model and has been arranged was carried out. 
[0018] The fixed conditions and simulation parameter in a simulation were shown in drawing 6 . The pixel for two 
arranged in parallel (60 micrometer[ 30 micrometers by ]:pixel inter-electrode distance = 2 micrometers, pixel 
electrode size [28 micrometers by 28 micrometers]) is shown by drawing 1 9 which is the result of performing a 
three-dimension simulation based on drawing 6 , and the shade shows the brightness of the reflected light by it. 
The brightness of the reflected light, i.e., a reflection factor, is decreasing as are shown in drawing 1 9 and the 
edge of a pixel electrode is approached. 

[001 9] Thus, in the conventional configuration, as shown in drawing 1 9 , it had the trouble that the reflection 
factor of a pixel electrode, i.e., the property of brightness, fell. 

[0020] Drawing 4 (1) Since electric field arise between contiguity pixels by the Rhine reversal drive to vertical 
effective electric field (forward or negative) in the space impressed to the pixel and it occurs in this part as 
shown in - (3) and drawing 5 , the domain, i.e., the disclination, of liquid crystal orientation, the property of 
brightness is failing. 

[0021] Moreover, in drawing 20 (two-dimensional simulation result), an axis of abscissa is distance (breadth of a 
pixel), and an axis of ordinate is the brightness (namely, reflection factor) of the reflected light to the brightness 
of the incident light of a liquid crystal panel. The fixed conditions and simulation parameter in a simulation were 
. .shown in drawing 8 . Pixel electrode in drawing 8 . and ?Mi support pixel electrode [in. drawing 4 .(J) and drawing . ....... 

4 (1) ] **, and **. Drawing 20 is [ pre-tilt angle =87 degree and drawing 22 of prertilt angle =85 degree, and ■. 
drawing 21 ] preHJIt angle =89 degrees. The brightness of the reflected light, i.e., brightness, is decreasing as are 
shown in drawing 20 -22 and a pre tilt angle becomes large. 

[0022] Thus, the brightness of the reflected light, i.e., brightness, was influenced by the pre tilt angle in the 
conventional configuration. 

[0023] This invention offers a means to solve the above-mentioned trouble. While indicating a means to acquire 
more concrete especially the display property that the reflection factor (or transmission) of a liquid crystal panel 
is good and bright, it aims at offering the electro-optic device which disclination reduced using the means. 
[0024] 

[Means for Solving the Problem] the direction in which a thin film transistor is connected to the intersection of 
two or more scanning lines with which the 1 st configuration of this invention indicated on these specifications was 
prepared for every line, and two or more signal lines prepared for every train, and, as for a liquid crystal molecule, 
said signal line extends — receiving — parallel or an outline — it is the electro-optic device characterized by 
carrying out orientation processing in the parallel direction. 

[0025] In the 1st configuration of the above, said electro-optic device is characterized by performing the source 
line reversal drive. 

[0026] moreover, the direction in which a thin film transistor is connected to the intersection of two or more 
scanning lines with which the 2nd configuration of this invention was prepared for every line, and two or more 
signal lines prepared for every train, and, as for a liquid crystal molecule, said scanning line extends — receiving - 
- parallel or an outline — it is the electro-optic device characterized by carrying out orientation processing in the 
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parallel direction. 

v [0027] In the 2nd configuration of the above, said electro-optic device is characterized by performing the gate 
line reversal drive. 

[0028] In the above-mentioned configuration, the major axis of said liquid crystal molecule is characterized by 
being a perpendicular or an outline perpendicular to the substrate at the time of no electrical-potential-difference 
impressing. 

[0029] In the above-mentioned configuration, it is characterized by for said electro-optic device possessing a 
reflective mold liquid crystal display component, and constituting it. 

[0030] In the above-mentioned configuration, it is characterized by for said electro-optic device possessing a 
transparency mold liquid crystal display component, and constituting it. 

[0031] Moreover, the 1st substrate with which the thin film transistor equipped the intersection of two or more 
scanning lines with which the 3rd configuration of this invention was prepared for every line, and two or more 
signal lines prepared for every train with the pixel electrode which was connected and was connected at said thin 
film transistor, In the electro-optic device possessing the liquid crystal display component which becomes in the 
liquid crystal layer which consists of a liquid crystal ingredient arranged between the 2nd substrate which 
countered said 1st substrate and has been arranged, and the 1st substrate and the 2nd substrate The direction 
of a major-axis component of the liquid crystal molecule at the time of the non-electric field projected on said 
1st substrate It is the electro-optic device characterized by being parallel or outline parallel to the direction of 
line of electric force produced in the pixel inter-electrode which adjoins by using the approach of driving a liquid 
crystal ingredient with the Rhine reversal method which the electrical potential difference impressed to a pixel 
electrode for every fixed period inverts. 

[0032] Moreover, the 1st substrate with which the thin film transistor equipped the intersection of two or more 
scanning lines with which the 4th configuration of this invention was prepared for every line, and two or more 
signal lines prepared for every train with the pixel electrode which was connected and was connected at said thin 
film transistor, In the electro-optic device possessing the liquid crystal display component which becomes in the 
liquid crystal layer which consists of a liquid crystal ingredient arranged between the 2nd substrate which 
countered said 1st substrate and has been arranged, and the 1st substrate and the 2nd substrate As opposed to 
the direction of line of electric force produced in the pixel inter-electrode which adjoins when the approach of 
driving a liquid crystal ingredient with the Rhine reversal method which the electrical potential difference 
impressed to a pixel electrode for every fixed period inverts is used for the orientation processing direction of 
said liquid crystal layer It is the electro-optic device characterized by being parallel or outline parallel. 
[0033] Moreover, the pixel electrode by which connected with the intersection of two or more scanning lines with 
which the 5th configuration of this invention was prepared for every line, and two or more signal lines prepared for 

. every train, and the thin: film .transistor wa a connected, to it at said thin film transistor, The_2nd~ substrate which 

countered the 1st substrate equipped with the orientation film, and said 1st substrate, and has been arranged, and 
was equipped with the orientation film, In the electro-optic device possessing the liquid crystal display component 
which becomes in the liquid crystal layer which consists of a liquid crystal ingredient arranged between the 1st 
substrate and the 2nd substrate, the direction of rubbing given to the orientation film of said 1st substrate It is 
the electro-optic device characterized by being parallel or outline parallel to the direction of line of electric force 
produced in the pixel inter-electrode which adjoins by using the approach of driving a liquid crystal ingredient with 
the Rhine reversal method which the electrical potential difference impressed to a pixel electrode for every fixed 
period inverts. 

[0034] Moreover, the pixel electrode by which connected with the intersection of two or more scanning lines with 
which the 6th configuration of this invention was prepared for every line, and two or more signal lines prepared for 
every train, and the thin film transistor was connected to it at said thin film transistor, The 2nd substrate which 
countered the 1st substrate equipped with the orientation film, and said 1st substrate, and has been arranged, and 
was equipped with the orientation film, In the electro-optic device possessing. the liquid crystal display component 
which becomes in the liquid crystal layer which consists of a liquid crystal ingredient arranged between the 1st 
substrate and the 2nd substrate, the direction of rubbing given to the orientation film of said 2nd substrate It is 
the electro-optic device characterized by being parallel or outline parallel to the direction of line of electric force 
produced in the pixel inter-electrode which adjoins by using the approach of driving a liquid crystal ingredient with 
the Rhine reversal method which the electrical potential difference impressed to a pixel electrode for every fixed 
period inverts. 

[0035] In the above-mentioned configuration 3 thru/or 6, said pixel electrode is characterized by consisting of the 
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nietal membrane which has reflexibility, dielectric multilayers, or those laminatings. 

[0036] In the above-mentioned configuration 3 thru/or 6, it is characterized by said liquid crystal display 
component being a transparency mold. . 

[0037] The liquid crystal display component for which said pixel electrode has reflexibility in the above-mentioned 
configuration 3 thru/or 6, In the electro-optic device equipped with the light source, the polarization beam splitter, 
the screen, and the optical means that projects the light modulated by said liquid crystal display component on 
said screen The absolute value of the angle which the direction of the side of the outgoing radiation side of said 
polarization beam splitter which carries out outgoing radiation of the light from said light source to said liquid 
crystal display component side, and the direction where the scanning line of said liquid crystal display component 
extends make is characterized by being 45 degrees or 45 outlines. 
[0038] 

[Embodiment of the Invention] The liquid crystal electro-optic device of this invention is characterized by the 
relation between the orientation processing direction of a liquid crystal panel 103 or the direction 1 10 of rubbing 
as shown in drawing 1 and drawing 2 , and the direction 1 1 1 of line of electric force generated with an alternating 
current-ized drive method. 

[0039] First, the direction 1 1 1 of line of electric force of the longitudinal direction generated with an alternating 
current-ized drive method leading to [ of disclination ] generating is explained below. 

[0040] Generally, in the liquid crystal display using TFT, in order to prevent degradation of a liquid crystal 
ingredient, to lose display nonuniformity and to maintain display grace, the applied voltage to each pixel is 
impressing the electrical potential difference which reversed positive/negative for every one frame or fixed period 
(alternating-current-izing). 

[0041] If the period (polarity-reversals period) which reverses positive/negative was long, since it would become 
the frequency region (about 30Hz) which can be checked by looking to human being's eyes, it was checked by the 
observer by looking as a flicker that displays in case a display in case the polarity of a video signal is forward, and 
the polarity of a video signal are negative differ delicately. 

[0042] One of the typical alternating current-ized drive approaches of the liquid crystal display-panel display in 
the former (source line reversal) is explained below. Here, it illustrated using the model screen ( drawing 4 (3), (a), 
and drawing 4 (3), (b)) of display pixel [ of four lines ] x5 train which is the one section of the viewing area of a 
liquid crystal panel for simplification. Moreover, the plan of the state diagram of the line of electric force produced 
between two pixel electrode **s in the space impressed to pixel electrode ** and ** was shown in drawing 4 (1) 
to vertical effective electric field (forward or negative), and the sectional view was shown in drawing 4 (2). 
However, for convenience, drawing 4 (1) showed only the line of electric force produced between pixel electrode 
**s produced in a longitudinal direction, and drawing 4 (2) showed the state diagram of line of electric force just 

. before theliquid crystal molecule by which perpendicular.orientation is. carried. .out. reacts to ..impression of.electric 

• field;— . • • . • 

[0043] The alternating current-ized approach (the source line reversal approach) which is made to reverse the 
polarity of a video signal whenever it writes in ****** 1 signal line as the alternating current drive approach of a 
liquid crystal display-panel display of having reduced a flicker, as the display pattern Fig. was shown in drawing 4 
(3), (a), and drawing 4 (3) and (b), and is impressed to a pixel is proposed. In this approach, the video signal which 
has a polarity with each pixel contrary to the pixel which adjoins in the direction of width (level) is impressed. And 
the video signal which has a polarity with the next screen (frame) contrary to a front screen (frame) is impressed 
to each pixel. The alternating current-ized drive is performed by repeating this actuation. 
[0044] When the alternating current-ized drive by the above-mentioned source line reversal approach is 
performed, since the potential difference arises between ****** pixels as shown in drawing 4 (3) and (c), the 
direction 1 1 1 of line of electric force (the direction of electric field) of the direction of width (level) is formed. 
[0045] In the former, the electric field of the above-mentioned horizontal (level) direction were not taken into 
consideration, but in order to carry out the maximum use, as the birefringence effectiveness of liquid crystal was 
shown in drawing 1 6 and drawing 17 , to the direction 1 5 of a ray axis of S-polarization, the direction 1 6 of 
rubbing was set as the include angle of 45 degrees or -45 degrees, and rubbing processing or orientation 
processing was performed. 

[0046] Moreover, the alternating current-ized approach (the gate line reversal approach) which is made to reverse 
the polarity of a video signal whenever it writes in the ****** 1 scanning line as other reversal approaches, as 
shown in drawing 5 (a) and drawing 5 (b), and is impressed to a pixel is proposed. When the alternating current- 
ized drive by the gate line reversal approach is performed, as shown in drawing 5 (c), since the potential 
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di#erence arises between ****** pixels, the direction of line of electric force (the direction of electric field) of 
the direction of length (perpendicular) is formed similarly. In the former, when the alternating current-ized drive by 
gate line reversal was performed, the electric field of the above-mentioned vertical (perpendicular) direction were 
not taken into consideration, but to the ray axis of S-polarization, the direction of rubbing was set as the include 
angle of 45 degrees or -45 degrees, and rubbing processing or orientation processing was performed. 
[0047] It was hard to produce disclination and this invention persons found out that the display properties 
(permeability, a reflection factor, brightness, etc.) of a liquid crystal panel improved, when the direction 111 of the 
line of electric force produced with this alternating current-ized drive method (source line reversal, gate line 
reversal), the orientation processing direction of liquid crystal, or the direction 1 10 of rubbing of the orientation 
film was parallel. 

[0048] Then, the configuration of this invention was carried out to the liquid crystal panel configuration which 
makes in agreement this direction 1 1 1 of line of electric force, the orientation processing direction, or the 
direction 1 1 0 of rubbing, i.e., the liquid crystal panel configuration the orientation processing direction or whose 
direction 1 10 of rubbing is parallel or outline parallel to the direction 1 1 1 of line of electric force, as shown in 
drawing 2 (1). The direction of a major^axis component of the liquid crystal molecule at the time of the non- 
electric field projected on the substrate flat surface by considering as the configuration of such this invention (at 
the time of no electrical-potential-difference impressing) serves as the direction 1 1 1 of line of electric force, 
parallel, or outline parallel produced by the longitudinal direction electric field when carrying out the Rhine 
reversal drive. In addition, the direction of a major-axis component of the liquid crystal molecule at the time of 
the non-electric field projected on the substrate flat surface serves as the orientation processing direction or the 
direction 1 10 of rubbing, parallel, or outline parallel. 

[0049] Here, if a liquid crystal panel is made into liquid crystal panel structure without a rubbing blemish as 
rubbing loess which does not perform rubbing processing, it can obtain a better display. However, when 
considering as rubbing loess, the direction of a major-axis component of the liquid crystal molecule at the time of 
the non-electric field projected on the substrate flat surface is considered as the direction 1 1 1 of line of electric 
force, parallel, or outline parallel by orientation processing. 

[0050] The result of a three-dimension simulation with the fixed conditions and SHOMIRESHON parameter which 
are shown in drawing 6 is shown in drawing 7 using the configuration of this invention. Moreover, the result of a 
two-dimensional simulation with the fixed conditions and SHOMIRESHON parameter which are shown in drawing 8 
is shown in drawing 9 - drawing 1 1 . An axis of abscissa is distance (breadth of a pixel), and an axis of ordinate is 
the brightness (namely, reflection factor) of the reflected light to the brightness of the incident light of a liquid 
crystal panel. It not being concerned with a liquid crystal ingredient, but obtaining the good high display of a 
reflection factor by the configuration of this result to this invention, is shown. 

[0051]. In addition, the configuration /of this -invention was made equivalents .the configuration (configuration the- 
orientation processing direction or whose direction 110 of rubbing is parallel or outline parallel to the direction 1 11 
of line of electric force) of a liquid crystal panel 103, and was made into the equipment configuration as shows 
arrangement of PBS102 and the light source 101 to drawing 1 and drawing 2 (2). When the field of the liquid 
crystal panel by the side of a screen is used as a front face, drawing at thie time of penetrating from the rear face 
of a liquid crystal panel, and seeing PBS is drawing 2 (2). 

[0052] This invention changed suitably arrangement of the light source 101 and PBS102 so that it might become 
the include angle of 45 degrees or -45 degrees about the direction of rubbing to the direction of a ray axis of S- 
polarization, in order to carry out the maximum use of the birefringence effectiveness of liquid crystal as usual. 
[0053] That is, the configuration of this invention made the angle which the direction of the side of the outgoing 
radiation side of PBS102 which carries out outgoing radiation of the light from the light source to a liquid crystal 
panel side/and the line writing direction (direction where the scanning line of a liquid crystal panel extends) of a 
liquid crystal panel 102 make 45 degrees or 45 outlines. This include angle should just be less than 43 - 47 
degrees. Moreover, the light by which outgoing radiation was carried out from the light source also changed 
arrangement of the light source 101 suitably so that incidence might be carried out to the outside surface (it is 45 
degrees to the dielectric multilayers coating side of a lamination side) of PBS. Moreover, even if it does not 
change arrangement in this way, it is good also as a configuration using a phase plate. 

[0054] In addition, it is the fixed conditions (however, eel thickness could be 4.8 micrometers for the transparency 
mold) and SHOMIRESHON parameter (pre tilt angle = 85 degrees) which are shown in drawing 8 , and the result of 
the two-dimensional simulation which assumed the transparency mold liquid crystal panel using the configuration 
of this invention is shown in drawing 24 . An axis of abscissa is distance (breadth of a pixel), and an axis of 
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ordinate is the brightness (namely, permeability) of the transmitted light to the brightness of the incident light of a 
> liquid crystal panel. It not being concerned with a liquid crystal ingredient, but obtaining the good high display of 
permeability, even if this result ( drawing 24 ) applies the configuration of this invention to a transparency mold 
liquid crystal panel is shown. 

[0055] Moreover, it is the fixed conditions (however, eel thickness could be 4.8 micrometers for the transparency 
mold) and SHOMIRESHON parameter (pre tilt angle = 85 degrees) which are shown in drawing 8 , and the result of 
the two-dimensional simulation supposing the conventional transparency mold liquid crystal panel is shown in 
drawing 25 . Like the result ( drawing 20 - drawing 22 ) of the conventional reflective mold liquid crystal panel, 
also in drawing 25 , the brightness of the transmitted light, i.e., permeability, is decreasing as the edge of a pixel is 
approached. 

[0056] The simulation result in this specification is a simple model which checks the inclination of brightness (a 
reflection factor or transmission) and which went to accumulate, and differs from the display type number value 
determined according to various factors in fact. 

[0057] needless to say — this invention — as the brightness improvement approach of a liquid crystal panel — 
the reflective mold LCD and the transparency mold LCD — applying to any is possible. 

[0058] Moreover, in this invention, the major axis of a liquid crystal molecule is a perpendicular or an outline 
perpendicular, i.e., perpendicular orientation, to a substrate at the time of no electrical-potential-difference 
impressing. Moreover, in this specification, as shown in drawing 23 , let the angle which the major axis 2303 of the 
liquid crystal molecule at the time of no electrical-potential-difference impressing makes to the substrate flat 
surface 2300 be the pre tilt angle 2302. In addition, the direction 2304 of a major-axis component of the liquid 
crystal molecule at the time of the non-electric field projected on the substrate flat surface was shown in 
drawing 23 . Here, 2301 is a liquid crystal molecule and 2305 is the normal of a substrate flat surface. 
[0059] In this specification, the direction of a long side of the periphery edge of the liquid crystal panel 103 in 
drawing 1 is made into a line writing direction (longitudinal direction), and the direction of a shorter side is made 
into the direction of a train (lengthwise direction). The direction where the line writing direction and the signal line 
have specifically extended [ the direction where the scanning line has extended ] is the direction of a train. That 
is, in a source line reversal drive, the orientation processing direction or the direction of rubbing of the liquid 
crystal panel of this invention is a line writing direction, and, in a gate line reversal drive, it can be said that the 
orientation processing direction or the direction of rubbing is the direction of a train. 
[0060] 

[Example] Hereafter, although the example of this invention is explained, of course, it is not limited to this 
example. 

[Example 1] This example shows the outline of the production process of a liquid crystal panel. This example is 

. explained using drawing.12 ;i . w . ... .. ....... • - ~ 

[0061] [Production process 1 of a liquid crystal panel] The production process of the thin film transistor, of the 
typical top gate mold using the silicon semi-conductor (polish recon) which has crystallinity in drawing 12 was 
shown. 

[0062] First, although a substrate prepares the heat-resistant high substrate 800 (this example quartz substrate) 
and does not illustrate it on the substrate, it forms the insulating silicon film of 300nm thickness as substrate film. 
The insulating silicon film is either or those cascade screens of the oxidation silicon film (SiOx), a silicon nitride 
film (Six Ny), and an oxidation silicon nitride film (SiOx Ny). 

[0063] Moreover, if a strain point is 750 degrees C or more, a glass substrate (ingredient typically called glass 
ceramics, glass ceramics, etc.) can also be used. In that case, if the substrate film is prepared with a reduced 
pressure heat CVD method and the whole substrate surface is surrounded by the insulating silicon film, the 
outflow of the component matter from a glass substrate can be suppressed, and it is effective. Moreover, the 
whole substrate surface is covered by the amorphous silicon film, and means to carry out conversion of it to the 
thermal oxidation film completely can also be taken. 

[0064] And the island-like semiconductor region (silicon island) which consists of silicon film which has 
crystallinity by the well-known approach was formed. [ Drawing 12 (A)] What is necessary is just to set it to 15- 
45nm preferably 20-1 OOnm, although the thickness of the silicon film 803 which has this crystallinity influences 
the property of the semiconductor circuit to need greatly. In this example, it could be 45nrn. In this example, it is 
desirable to use the silicon semi-conductor (polish recon) which has crystallinity as a semiconductor material of 
TFT of a drive part That is, it is more desirable than an amorphous silicon for physical properties, such as 
conductivity, to be excellent and to use the silicon semi-conductor in which a high-speed drive is possible and 
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which has crystallinity as a semiconductor material of TFT of a drive part. In addition, the semi amorphous silicon 
which has the middle condition of polycrystal silicon, microcrystal silicon; the amorphous silicon containing a 
crystal component, crystallinity, and amorphous nature as' a silicon semi-conductor which has crystallinity is • 
known. 

[0065] Although the silicon film which has crystallinity using what kind of well-known means could be formed in 
this example, contraction of a substrate was suppressed as much as possible, since it was desirable to minimize a 
location gap of a circuit pattern, when nickel etc. was added as a catalyst element, crystallization temperature 
was lowered/and the technique given in JP,8-78329> which can shorten annealing time amount was used. 
[0066] Moreover, in this example, after obtaining the silicon film which has "crystallinity with a technique given . 
[ this ] in an official report further, the catalyst element used for crystallization with the gettering means [500- 
700-degree'C heat-treatment] (Japanese Patent Application No. No. 65406 [ nine to ]) using Lynn is reduced. 
(Japanese Patent Application No. No. 301249 [ eight to ]) may be performed for [700 degrees C — 1000 degree-C] 
heat-treatment in the ambient atmosphere which contains a halogen in others, and a catalyst element may be 
reduced. 

[0067] Then, it is good also as a configuration which performs a thermal oxidation process further and obtains the 
oxidation silicon film with a plasma-CVD method or a heat CVD method after forming a gate insulating layer. 
Furthermore, patterning of the ingredient (aluminum film which contained the 2wt(s)% scandium in this example) 
which uses aluminum or aluminum as a principal component was formed and carried out, and gate, electrode 801 
and wiring were formed, gate wiring — metals, such as silicon, and 'a tungsten, titanium, — or those, silicides are 
sufficient. It should just determine from what kind of ingredient the gate electrode 801 is constituted by the 
property of a semiconductor circuit, heat-resistant temperature of a substrate, etc. which are needed. 
[0068] Next, a porous oxide film on anode and the imperforation porous oxide film on anode 809 are formed with a 
technique given in JP,7-135318,A. Arid a gate insulating layer is etched by using these anodized films and the 
gate electrode 801 as a mask; and giate dielectric film 802 is formed. Then, a porous oxide film on anode is 
removed. [ Drawing 1 2 (B)] 

[0069] Then, in self aryne! the impurity of N type or P type was introduced into the silicon island with means,, 
such as the ion doping method, arid the channel formation field 810, the low concentration impurity range 81 1 and 
the source field 812, and the drain field 813 were formed. [ Drawing 12 (C)] 

[0070] And the interlayer insulation film 808 was deposited with the well-known means. And the contact hole was 
punctured to this, aluminium alloy wiring was formed, and the source electrode 805 and the drain electrode 806 
were obtained. [ Drawing 12 (D)] 

[0071] Furthermore, it is good also as a configuration which deposits a silicon nitride film with a thickness of 10- 
50nm etc. by the plasma-CVD method, punctures the contact hole which leads to wiring of an output terminal at 
this as..a protective coat (passivation filmX and forms.wiring on. these.. As. a. protective. coat* you may. constitute... ~ 
from the oxidation silicon film-; the organic nature resin film, or those cascade-screens other than a silicon nitride 
film. • " " " * < ■ '■ ""' " " 

[0072] Then, although not illustrated, aluminum, Ti, etc. are formed by a spatter etc. using the ingredient used as 
the principal component as a pixel electrode*. In this example, although the liquid crystal display of the reflective 
• mold using aluminum as 1 a f pixel electrode was produced, it is also possible to use ITO for a pixel electrode and to 
produce (the (liquid crystal display of a transparency mold. •■ * .> - r 

[0073] Thus, the thin film transistor was formed on the substrate and the panel array, substrate was produced. 
This thin film transistor is mainly used as a switching element of a drive circuit or a pixel. 
[0074] Next, the orientation film is formed to a panel array substrate and/or an opposite substrate (substrate 
with which" the counterelectrode was made), and it is made them heating and hardening (BEKU). The substrate 
front face where the orientation film adhered to the degree is ground in the fixed direction with a buff cloth (fiber, 
such as rayon nylon) with a die length [ of length of hair ] of 2-3mm, and. the rubbing process which makes a 
detailed slot is performed. As for the orientation processing other than the rubbing processing ground against 
cloth etc., the method vacuum deposition of slanting, a temperature gradient method, and an optical orientation 
method can also be enforced. A rubbing process is performed to either a panel array substrate or an opposite 
substrate. In order to avoid the damage to a TFT component and to simplify a process, in this example, rubbing 
processing was performed only to the opposite substrate. 

[0075] In order to avoid the damage to a TFT component and to simplify a process, it is desirable not to perform 
the above-mentioned rubbing process but to carry out orientation of the liquid crystal only by orientation 
processing of the method vacuum deposition of slanting, a temperature gradient method, an optical orientation 
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method, etc. 

[0076] Moreover, when performing a rubbing process to both a panel array substrate and an opposite substrate, 
and sticking, rubbing is performed so that it may become anti-parallel (antiparallel). 

[0077] In this process, when the direction of rubbing carried out an alternating current drive, it was made into the 
same direction as the direction of line of electric force (line writing direction) produced between ****** pixels. 
That is, the direction of rubbing and the direction of line of electric force produced between pixels were made in 
agreement, and the angle which the direction of rubbing and the direction of line of electric force make was made 
into 0 degree of outlines. By carrying out like this, the fall of the brightness of the reflected light can be 
prevented and the brightness of the reflected light can always be kept constant regardless of a pre tilt angle. 
[0078] Then, the spacer of balls, such as a polymer system, textile glass yarn, and a silica system, is sprinkled to 
either a panel array substrate or an opposite substrate. 

[0079] The resin used as the sealant prepared in the outer frame of a substrate at either a panel array substrate 
or an opposite substrate is applied to the degree. 

[0080] After a sealant is prepared, an opposite substrate and a panel array substrate are stuck. Thus, from the 
liquid crystal inlet of the panel which stuck the panel array substrate and the opposite substrate and was formed, 
a liquid crystal ingredient is poured in and a liquid crystal inlet is closed by epoxy system resin after that. A panel 
is produced as mentioned above. Perpendicular orientation of the liquid crystal is carried out at this time. 
Moreover, when not performing rubbing (rubbing loess), perpendicular orientation of the liquid crystal is carried out 
according to the orientation processing direction. 

[0081] Although the case where top gate structure (typically planar mold TFT) was produced was taken for the 
example as a drive circuit or a switching element of a pixel in this example, the bottom mold gate mold TFT 
(typically reverse stagger mold TFT) may be used. The production process of the typical bottom mold gate mold 
TFT is shown in an example 2. 

[0082] [Example 2] This example shows the outline of the production process of a liquid crystal panel as well as 
an example 1 . This example is explained using drawing 13 . 

[0083] [Production process 2 of a liquid crystal panel] The production process of the thin film transistor of the 
typical bottom gate mold using the silicon semi-conductor (polish recon) which is used as a switching element 
used for a pixel matrix and which has crystallinity was shown in drawing 1 3 . 

[0084] First, the substrate film which becomes by the insulator layer which uses silicon as a principal component 
is formed on a glass substrate 900 (or a quartz, a silicon substrate). The gate electrode 901 (the 1st wiring) which 
becomes by the conductive film on it is formed. Here, the first patterning process (gate electrode formation) is 
performed. 

[0085] As thickness of the gate electrode 901, 200-500nm is desirable. In this example, it formed using Ta film of 
300nra thickness. It is possible .to use the ingredients Xa. tantalum, a tungsten, titanium, chromium, molybdenum, 
conductive silicon, etc.) which have the thermal resistance which can bear the temperature of about at least 600 
degrees C as this gate electrode 901. 

[0086] Next, the gate insulating layer 902 (as thickness, 10-200nm is desirable, by this example, TEOS and oxygen 
which are an organic silane are mixed and the oxidation silicon nitride film of 125nm thickness is used using a 
plasma-CVD method) which consists of a silicon nitride film, an oxidation silicon nitride film shown by SiOxNy, or 
oxidation silicon film was formed. ( Drawing 13 (A)) 

[0087] Next, silicon membrane formation of AMORUFASU was carried out as a barrier layer on the gate 
insulating-layer front face on which the carbon contamination was removed by the above-mentioned approach. 
An amorphous silicon is about 5~300nm in thickness, and formed 40-1 OOnm typically. As the membrane formation 
approach, it was possible to have used a plasma-CVD method, a reduced pressure heat CVD method, a spatter, 
etc. In this example, 50nm formed membranes by the plasma-CVD method. 

[0088] Then, although an amorphous silicon may be used as a barrier layer as it is, it is desirable to make it the 
silicon film which has crystallinity with high electric field effect mobility (mobility). Although an amorphous silicon 
may be crystallized using what kind of well-known approaches (solid phase growth by heat treatment etc.), it was 
made to crystallize with laser and the amorphous silicon was made to polycrystaHze in this example (formation of 
polish recon). 

[0089] The so-called excimer laser, such as ArF, ArCI, KrF, KrCI, XeF, and XeCI, is used for the conditions of 
laser as a source of laser. As exposure energy, it is 400-1 000m J with the outlet energy from the body of laser, 
laser is processed in optical system, and it is 150 - 500 mJ/cm2 in substrate 301 front face. It irradiates by 
making it extent. Energy is the energy per time of laser. Substrate temperature is heated at room temperature - 
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300 degree C. The repeat frequency of an exposure is about 20-1 00Hz, and the passing speed on the substrate 

301 of laser is arranged on the stage which is 1-5mm/second, is made to scan a beam or moves a substrate 301, 
and moves a stage. 

[0090] KrF excimer laser is used in this example, and it is 180 - 230 mJ/cm2 on a substrate at outlet output of 
body 550-650mJ. The stage on which the substrate is put on the repeat frequency of 35-45Hz of an exposure 
was moved by 2.0-3.0rnm/second in rate. 

[0091] Moreover, before crystallizing, since the hydrogen in an amorphous silicon is removed to some extent and 
hydrogen comes from rapidly amorphous inside outside with kana **** and heating, when severe, a hole may open, 
therefore, before crystallizing, the thing in the inside of 0.5 - 5-hour nitrogen for which hydrogen appearance is 
carried out and a process is put in is effective at 400-500 degrees C. Typically, it carried out in nitrogen at 400 
degrees C for 1 to 2 hours. 

[0092] Then, using the well-known photolithography method, patterning of the resist is carried out, a mask is 
formed, and it is polish recon CF4+02 It etched using the used dry etching, the resist was exfoliated using the 
exfoliation liquid of an alkali system after that, and the island was formed. ( Drawing 13 (B)) Here, 903 is a polish 
recon island (it consists of silicon film which has crystallinity). 

[0093] Next, after covering the polish recon island 903 and forming the oxidation silicon film (it considered as 
150nm of thickness by 100-300nm of thickness, and this example preferably), patterning was performed and the 
etching stopper 909 which protects a channel formation field was formed. ( Drawing 13 (C)) 

[0094] After etching stopper formation, the laminating of aluminum, doped polysilicon, Cr, Ta, etc. was carried out 
as 1st conductive film 907 used as a source drain field, and continuous laminating of aluminum, Ti, Cr, the Ta, etc. 
was carried out as 2nd conductive film 904 which serves as drain electrode 905 and the source electrode 906 on 
it. In this example, the doped polysilicon by which doping was performed to the amorphous silicon was used as 1st 
conductive film 907. This doping formed the source drain field so that it might become the dose of 5x1014cm-2 
by the ion implantation about P. Impregnation is PHX not only by the ion implantation but by the plasma dope. You 
may pour in. Moreover, the cascade screen of Ti and aluminum was used as 2nd conductive film 904. 
[0095] According to the photolithography process, patterning of the resist was carried out, it etched into the form 
of a request of these conductive film, and the source drain field, and drain electrode 905 and a source electrode 
906 were produced next. ( Drawing 1 3 (D)) 

[0096] Then, the protective coat 908 (interlayer insulation film) was formed, the ejection wiring electrode of a 
gate electrode and the ejection wiring electrode of a source drain were formed, and the bottom (N channel mold) 
gate mold polish recon thin film transistor was completed. ( Drawing 13 (E)) This protective coat 908 may consist 
of a silicon nitride film, oxidation silicon film, organic nature resin film, or those cascade screens again. 
[0097] Thus, the thin film transistor was formed on the substrate and the panel array substrate was produced. 

This thin film transistor is mainly used as a switching element. of a drivexcircuit.or a pixel. . . „ . . ,~ — .... 

[0098] Then, although not illustrated, aluminum, Ti, etc. are formed by a spatter etc. using the ingredient used as 
the principal component as a pixel electrode. In this example, although the liquid crystal display of the reflective 
mold using aluminum as a pixel electrode was produced, it is also possible to use ITO for a pixel electrode and to 
produce the liquid crystal display of a transparency mold. 

[0099] Next, the orientation film is formed to a panel array substrate and/or an opposite substrate (substrate 
with which the counterelectrode was made), and it is made them heating and hardening (BEKU). The substrate 
front face where the orientation film adhered to the degree is ground in the fixed direction with a buff cloth (fiber, 
such as rayon nylon) with a die length [ of length of hair ] of 2-3mm, and the rubbing process which makes a 
detailed slot is performed. As for the orientation processing other than the rubbing processing ground against 
cloth etc., the method vacuum deposition of slanting, a temperature gradient method, and an optical orientation 
method can also be enforced. A rubbing process is performed to either a panel array substrate or an opposite 
substrate. In order to obtain the orientation of uniform liquid crystal, in this example, rubbing processing was 
performed to the panel array substrate and the opposite substrate. In this case, when sticking, rubbing processing 
is performed so that it may become anti-parallel (antiparallel). 

[0100] The liquid crystal panel using the panel array substrate of this example performs a source line reversal 
drive or a gate line reversal drive. The thin film transistor is connected to the intersection of two or more 
scanning lines formed for every line on the panel array substrate, and two or more signal lines prepared for every 
train, the direction in which the scanning line extends the direction of a major-axis component of the liquid crystal 
molecule at the time of the non-electric field projected on the substrate since lateral (line writing direction) 
electric field arise between ****** pixels in case the reversal drive of the direction of rubbing is carried out when 
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dairying out a source line reversal drive — receiving — parallel or an outline — rubbing processing was carried 
out in the parallel direction. By carrying out like this, the fall of the brightness of the reflected light can be 
prevented and a reflection factor can always be kept constant almost regardless of a pre tilt angle. 
[0101] moreover, the direction in which a signal line extends the direction of a major-axis component of the liquid 
crystal molecule at the time of the non-electric field projected on the substrate since the electric field of a 
lengthwise direction (the direction of a train) arise between ****** pixels in case the reversal drive of the 
direction of rubbing is carried out when carrying out a gate line reversal drive — receiving — parallel or an outline 
— rubbing processing is carried out in the parallel direction. By carrying out like this, the fall of the brightness of 
the reflected light can be prevented similarly and a reflection factor can always be kept constant almost 
regardless of a pre tilt angle. 

[0102] In order to avoid the damage to a TFT component and to simplify a process, it is desirable not to perform 
the above-mentioned rubbing process but to carry out orientation of the liquid crystal only by orientation 
processing of the method vacuum deposition of slanting, a temperature gradient method, an optical orientation 
method, etc. the direction in which a signal line extends the direction of a major-axis component of the liquid 
crystal molecule at the time of the non-electric field projected on the substrate in this orientation down stream 
processing when carrying out a source line reversal drive — receiving — parallel or an outline — it is important 
for an parallel direction to carry out orientation processing. The fall of the brightness of the reflected light can be 
prevented more by carrying out like this, it. cannot be greatly dependent on a pre tilt angle, and a reflection factor 
can always be kept constant. 

[0103] Thus, the same spacer spraying process, a sealant formation process, an opposite substrate lamination 
process, and liquid crystal impregnation and a closure process are given to the obtained panel array substrate 
with an example 1 , and a panel is produced. 

[0104] [Example 3] By this example, in TFT explained in each above-mentioned examples 1-2, when preparing a 
protective coat on TFT of drawing 1 2 (D), or when forming a protective coat 908 (refer to drawing 13 (E)), when a 
silicon nitride film or the organic nature resin film is used, the example in the case of carrying out the laminating 
of the DLC (Diamond Like Corbon) film on a protective coat is explained as a protective coat. 
[0105] DLC is an ingredient with the high degree of hardness which uses as a principal component the carbon or 
carbon in which the physical properties like a diamond are shown. Moreover, it is also called i-carbon and is sp3. 
Association is constituted as a subject. 

[0106] A diamond is an ingredient with the highest thermal conductivity (it is about ten to 20 W/cm-k at a room 
temperature) in a room temperature, and shows thermal conductivity also with the expensive DLC film in which 
physical properties equivalent to it are shown. It is made to function as a heat sink in this example using the 
height of the thermal conductivity. , 

. [01 07]. Moreover, since. the. DLC .film. Js excellent in . adhesion: with .the organic nature, resin film,, when preparing a _.■ 

heat sink on it, using the organic nature resin film as protection, it is a very effective ingredient. 
[0108] In this example, as material gas, 50sccm(s) are introduced for methane, 50sccm(s) are introduced into the 
reaction space of plasma-CVD equipment for hydrogen gas, and, in a membrane formation pressure, 10mTorr(s) 
and RF power make temperature of 100W and reaction space a room temperature. Moreover, it is substrate bias. 
The direct-current bias of 200V is added and eburnation of membraneous quality and improvement in a degree of 
hardness are aimed at by forming electric field in which the particle in the plasma (ion) carries out incidence on a 
forming face-ed. 

[0109] Moreover, the DLC film has at least about 10nm of abrasion resistance with very high thickness. Therefore, 
the effectiveness of protecting a protective coat and TFT from a mechanical impact is acquired. This is very 
effective to the friction process by a rubbing process etc. 

[01 10] In addition, coefficient of friction has a dependency in DLC thickness, and becomes so small that DLC 
thickness becomes thick. Therefore, although there should just be 10nm or more of thickness of the DLC film, 
since the electric field impressed to liquid crystal will become weak if too thick, about 10~30nm is good. 
[01 1 1] in addition, JP,3-7271 1,B according to this invention persons about the still more detailed membrane 
formation approach of the DLC film, and membrane formation equipment — said — 4-27690 a number official 
report — said — 4-27691 It is good to refer to a number official report 

[01 12] Since the heat generated in TFT is missed at high effectiveness, the structure acquired with the above 
configurations can prevent the malfunction by accumulation. It is more desirable to use such a thermal protection 
system especially for the liquid crystal display used for projection type electronic equipment 
[01 13] [Example 4] This example shows the example which constituted the liquid crystal display component to 
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drawing 14 using the active-matrix substrate which has TFT shown in an example 1 - 3. Drawing 14 is a part 
^ equivalent to the body of a liquid crystal display component, and is also called a liquid crystal module. 

[01 14] The thing using the pixel electrode which has a transparency mold liquid crystal display component, a call, 
and reflexibility for the thing using the pixel electrode which has transparency is called the reflective mold liquid 
crystal display component using TFT shown in examples 1-3. This invention can be applied to both of the liquid 
crystal display components, and the outstanding display property can be acquired. 

[01 15] In drawing 1 4 , 501 is a active-matrix substrate. Two or more TFT(s) are formed as it is also with a silicon 
thin film on this substrate. These TFT(s) constitute the pixel matrix circuit 502, the gate side drive circuit 503, 
the source side drive circuit 504, and a logical circuit 505 on a substrate. And the opposite substrate 506 is stuck 
to such a active-matrix substrate. A liquid crystal layer (not shown) is pinched between a active-matrix substrate 
and the opposite substrate 506. 

[01 16] Moreover, it is desirable to arrange altogether the side face of a active-matrix substrate and the side face 
of an opposite substrate except for one certain side with the configuration shown in drawing 1 4 . The number of 
multiple picking from the size version substrate can be efficiently increased by carrying out like this. Moreover, in 
the one above-mentioned side, some opposite substrates are removed, some active-matrix substrates are 
exposed, and FPC (flexible print circuit)507 is attached there. IC chip (semiconductor circuit which consists of 
MOSFETs formed on single crystal silicon) may be carried here if needed. 

[01 17] Since TFT which constitutes the circuit of this example has the very high working speed, it can really form 
the digital disposal circuit driven with the high frequency of hundreds of MHz - several GHz on the same 
substrate as a pixel matrix circuit. That is, the liquid crystal module shown in drawing 1 4 embodies a system-on 
panel. 

[01 18] In addition, although this example has indicated the case where the invention in this application is applied 
to a liquid crystal display, it is also possible to form the image sensors possessing a photo-electric-conversion 
layer etc. on the same substrate. 

[011 9] [Example 5] By this example, when this invention was applied to a liquid crystal projector, the simplified 
schematic of the whole equipment including optical system was shown in drawing 3 . In this example, the liquid 
crystal panel produced using examples 1-3 or the liquid crystal module of an example 4 was used. Therefore, 
although the equipment configuration Fig. ( drawing 3 ) uses the almost same configuration as the conventional 
thing, since a liquid crystal panel 303 differs from the conventional thing, arrangement of the light source 301 and 
PBS302 differs from the conventional configuration ( drawing 1 6 and drawing 1 7 ). The light source 301 in this 
example and arrangement of PBS302 are equivalent to the light source 101 in drawing 1 and drawing 2 , and 
arrangement of PBS102. The absolute value of the angle which the direction of the side of the outgoing radiation 
side of PBS102 which carries out outgoing radiation of the light from the light source 101 to a liquid crystal panel 
(liquid crystal display component) 103 side, and the. direction, where, the scanning-line, ota liquid, crystal panel- 
extends make has arranged so that it may become 45 degrees or 45 outlines. The display which has a bright 
display property can be obtained by carrying out like this. 

[0120] 301a is a metal halide lamp and 301b is a reflector. The light source 301 is constituted by metal halide 
lamps 301a and 301b. 305 is IR filter and removes the infrared component of the beam of light by which outgoing 
radiation was carried out from the light source 301. 306 is a homogenizer which makes homogeneity light by which 
outgoing radiation was carried out from the light source 301. 307 and 309 are polarizing plates. 302 is a 
polarization beam splitter (PBS) and the slant faces of the rectangular prism of a pair are stuck in this example. 
Dielectric multilayers are formed in the slant face of the rectangular prism of the pair of PBS302. 308 is a cross 
dichroic prism and has the cross dichroic mirror which reflects the cross dichroic mirror and the green spectrum 
which reflect a red spectrum inside. 

[0121] In this example, 303a, 303b, and 303c are reflective mold liquid crystal panels, and what was produced by 
an example 1 thru/or 4 is used for them. These reflective mold liquid crystal panels offer red, blue, and the image 
that corresponds green, respectively. 312 is a projector lens and 304 is a screen. 

[0122] Actuation of the liquid crystal projector using the reflective mold liquid crystal device by this example is 
explained using drawing 3 . 

[0123] First, the light by which outgoing radiation was carried out from the light source 301 passes the IR filter 
305, and the infrared component is removed. By next passing a homogenizer 306, the beam of light which passed 
the IR filter 305 is made into homogeneity to an outgoing radiation side, and carries out incidence to a polarizing 
plate 307. The beam of light by which incidence was carried out to the polarizing plate 307 polarizes, and outgoing 
radiation of the beam of light of the linearly polarized light which has only S-polarization component is carried out 
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ih this example. 

[0124] Next, incidence of the light of S-polarization by which outgoing radiation was carried out from the 
polarizing plate 307 is carried out to PBS302. In respect of the lamination, the beam of light which carries out 
incidence to PBS302 branches for the component of the two linearly polarized lights the linearly polarized lights 
and plane of polarization cross at right angles mutually, and outgoing radiation is carried out from two outside 
surfaces which adjoin with a 90-degree turnout angle correctly. In this example, the beam of light which carries 
out incidence to PBS302 is only S-polarization component, and the incident ray is arranged so that incidence may 
be perpendicularly carried out to the plane of incidence of PBS. Therefore, outgoing radiation of the incident ray 
is carried out from PBS as a beam of light which has S - polarization with a 90-degree turnout angle to plane of 
incidence correctly, and outgoing radiation of most light which has P-polarization component is not carried out. 
[0125] And incidence of the beam of light which has S - polarization by which outgoing radiation was carried out 
from PBS is carried out to the cross dichroic prism 308; Incidence of the beam of light with which the beam of 
light with which the beam of light which has a red spectrum component among this incident ray has a blue 
spectrum component to liquid crystal panel 303a has a green spectrum component to liquid crystal panel 303b is 
carried out to liquid crystal panel 303c, respectively. Each beam of light which carried out incidence to the liquid 
crystal panel is modulated with each liquid crystal panel, and the polarization condition and reinforcement change. 
For example, it becomes the beam of light with which the linearly polarized light, the circular polarization of light, 
and elliptically polarized light were intermingled by the linearly polarized light which has S - polarization carrying 
out incidence to a liquid crystal panel, and modulating it. 

[0126] Incidence of the beam of light which has the red and blue which were modulated with the liquid crystal 
panel, and a green spectrum component is carried out to the cross dichroic prism 308, and it carries out 
incidence to PBS302 again. After that, in case PBS is passed, it separates into S-polarization component and P- 
polarization component, and only P - polarization component carries out incidence of these beams of light to a 
polarizing plate 309. 

[0127] When the beam of light which has P - polarization by which incidence was carried out to the polarizing 
plate passes a polarizing plate 309, the purity of P-polarization component increases further. Incidence of the 
beam of light which passed the polarizing plate 309 is carried out to a projector lens 312. The light which carried 
out outgoing radiation of the projector lens carries out image formation of the image on a screen 304. 
[0128] in addition — this example — both polarizing plates 307 and 309 — being certain — it is — yes, a gap or 
one side may be omitted. 

[0129] Moreover, if the arrangement (a liquid crystal panel 303, the light source 301, PBS302, a screen 304, 
optical system, etc.) shown in drawing 3 in this example is examples and it is the arrangement which has the same 
function, it cannot be overemphasized that it can change suitably. 

. [013Q].In.addition,-each configurations (a liquid crystal panel 303, theJight source 301, RBS302,. a. screen 304, . . 
optical system, etc.) shown in drawing 3 in this example are examples, and if it has the same function, it cannot be 
overemphasized that it can change suitably. 

[0131] In this example, as a liquid crystal display component, although the reflective mold liquid crystal display 
component was used, it is also possible to use a transparency mold liquid crystal display component. What is 
necessary is just to change the orientation of a polarizing plate suitably using the projector configuration of the 
conventional transparency mold, when producing a projector using the transparency mold liquid crystal display 
component produced in the examples 1-3. 

[0132] [Example 6] This example shows an example of electronic equipment (application product) which carried 
the electro-optic device shown in examples 1-4, and the semiconductor circuit to drawing 1 5 . In addition, with 
electronic equipment, it is defined as the product carrying a semiconductor circuit and/ or an electro-optic device. 
[0133] As electronic equipment which can apply the invention in this application, a video camera, an electronic 
"still" camera, a projector, a head mount display, car navigation, a personal computer, Personal Digital Assistants 
(a mobile computer, a cellular phone, PHS, etc.), etc. are mentioned. 

[0134] Drawing 1 5 (A) is a mobile computer (Mobile computer), and consists of a body 2001, the camera section 
2002, the television section 2003, an actuation switch 2004, and a display 2005. The invention in this application is 
applicable to the camera section 2002, the television section 2003, and display 2005 grade. 

[0135] Drawing 15 (B) is a head mount display, and consists of a body 2101, an indicating equipment 2102, and the 
band section 2103. This invention is applicable to a display 2102. 

[0136] Drawing 15 (C) is a cellular phone and consists of a body 2201, the voice output section 2202, the voice 
input section 2203, an indicating equipment 2204, an actuation switch 2205, and an antenna 2206. The invention in 
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this application is applicable to the voice output section 2202, the voice output section 2203, and display 2204 
™ grade. 

[0137] Drawing 1 5 (D) is a video camera and consists of a body 2301, an indicating equipment 2302, the voice 
input section 2303, an actuation switch 2304, a dc~battery 2305, and the television section 2306. The invention in 
this application is applicable to a display 2302, the voice input section 2303, and television section 2306 grade. 
[0138] Drawing 1 5 (E) is a rear mold projector, and consists of a body 2401, the light source 2402, an indicating 
equipment 2403, a polarization beam splitter 2404, reflectors 2405 and 2406, and a screen 2407. This invention is 
applicable to a display 2403. 

[0139] Drawing 15 (F) is a front mold projector, and consists of a body 2501, the light source 2502, a display 2503, 
optical system 2504, and a screen 2505. This invention is applicable to a display 2503. 

[0140] As mentioned above, the applicability of the invention in this application is very wide, and applying to the 
electronic equipment of all fields is possible. Moreover, if it is the product which needs an electro-optic device 
and a semiconductor circuit, it is applicable to all. 

[0141] In addition, in this invention, although the thing of a active-matrix mold was used as a liquid crystal panel, 
it is also possible to use other liquid crystal panels with which classes differ. 

[0142] Moreover, arrangement of the liquid crystal panel and the light source which were shown in the TFT 
configuration and examples 4 and 5 which were shown in the above-mentioned examples 1-3, PBS, a screen, 
optical system, etc. is an example, and if it has the same function, a suitably deformable thing cannot be 
overemphasized. 
[0143] 

[Effect of the Invention] In the liquid crystal electro-optic device of this invention, it considered as the liquid 
crystal panel configuration which makes in agreement the direction of line of electric force, the orientation 
processing direction of a liquid crystal molecule, or the rubbing processing direction produced by the Rhine 
reversal drive. That is, the direction of a major-axis component of the liquid crystal molecule at the time of the 
non-electric field projected on the substrate flat surface considered as the liquid crystal panel configuration 
which is parallel or outline parallel to the direction of line of electric force produced in adjoining pixel inter- 
electrode. By considering as such a configuration, the brighter display property was able to be acquired also in the 
reflective mold, the transparency mold, and which liquid crystal display component as compared with the former. 
[0144] Moreover, when the liquid crystal electro-optic device of this invention was applied to a projector, the light 
by which made 45 degrees the angle which the direction of the side of the outgoing radiation side of PBS which 
carries out outgoing radiation of the light from the light source to a liquid crystal panel side, and the line writing 
direction (direction where the scanning line of a liquid crystal panel extends) of a liquid crystal panel make, and 
outgoing radiation was carried out from the light source also changed arrangement of the light source so that 

., ..incidence might be carried . out to the outside surf aceXit. is. 45. degrees to the. dielectric, multilayers coating layer 

of a lamination side) of PBS. 

[0145] By considering as the configuration of above-mentioned this invention, the blemish by the fall of the 
brightness of light which had become a problem conventionally, i.e., the fall of the property of brightness, (refer to 
drawing 1 9 - drawing 22 , and drawing 25 ), and rubbing occurs, and the trouble that display grace falls can be 
solved. 

[0146] That is, if the technique of this invention is used, while a brightness property will acquire a good display 
property, the electro-optic device which disclination reduced can be obtained. 

[0147] In addition, by having considered as the configuration of this invention, it cannot be greatly dependent on a 
pre tilt angle, and the good high display of the brightness numeric value of the reflected light can be obtained. 
Moreover, since good brightness can be maintained even when it has a pre tilt angle advantageous (close to 90 
degrees) to a black display, an improvement of contrast can be aimed at. 



[Translation done.] 
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V.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**+* shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the whole simplified schematic showing one example of this invention. 
[Drawing 2] It is the whole simplified schematic showing one example of this invention. 

[Drawing 3] It is the whole schematic diagram showing one example at the time of applying to the liquid crystal 
projector in an example 4. 

[Drawing 4] It is the state diagram (source line reversal drive) of the direction of line of electric force of this 
invention. 

[Drawing 5] It is the state diagram (gate line reversal drive) of the direction of line of electric force of this 
invention. 

[Drawing 6] The fixed conditions and simulation parameter in a three-dimension simulation 

[Drawing 7] It is an example of the result in the three-dimension simulation of this invention (reflective mold liquid 
crystal panel) Fig. (Pre tilt angle = 85 degrees) 

[Drawing 8] The fixed conditions and simulation parameter in a two-dimensional simulation 

[Drawing 9] It is an example of a two-dimensional simulation result Fig. in the configuration (reflective mold liquid 
crystal panel) of this invention. (Pre tilt angle = 85 degrees) 

[Drawing 1 0] It is an example of a two-dimensional simulation result Fig. in the configuration (reflective mold liquid 
crystal panel) of this invention. (Pre tilt angle = 87 degrees) 

[Drawing 11] It is an example of a two-dimensional simulation result Fig. in the configuration (reflective mold liquid 
crystal panel) of this invention. (Pre tilt angle = 89 degrees) 

[Drawing 1 2] It is TFT production process drawing of the panel array substrate in an example 1. 

[Drawing 1 3] It is TFT production process drawing of the panel array substrate in an example 2. 

[Drawing 1 4] It is drawing showing an example of the liquid crystal display component in an example 4. 

[Drawing 1 5] It is drawing showing the application of this invention. 

[Drawing 1 6] It is the whole simplified schematic showing the conventional example. 

[Drawing 17] It is the whole simplified schematic showing the conventional example. 

[Drawing 18] It is drawing showing PBS. 

[Drawing 1 9] It is an example of a three-dimension simulation result Fig. in the conventional configuration 

(reflective mold liquid-crystal, panel)..(Pre.tilt.angle =. 85 degrees).: . . .. ..-_.::.>• 

[Drawing 20] It is an example of a two-dimensional simulation result Fig. in the conventional configuration 
(reflective mold liquid crystal panel). (Pre tilt angle = 85 degrees) 

[Drawing 21] It is an example of a two-dimensional simulation result Fig. in the conventional configuration 
(reflective mold liquid crystal panel). (Pre tilt angle = 87 degrees) 

[Drawing 22] It is an example of a two-dimensional simulation result Fig. in the conventional configuration 
(reflective mold liquid crystal panel). (Pre tilt angle = 89 degrees) 

[Drawing 23] Drawing having shown the direction of a major-axis component of the liquid crystal molecule at the 
time of the non-electric field projected on the pre tilt angle and substrate flat surface of a liquid crystal molecule 
[Drawing 24] It is an example of a two-dimensional simulation result Fig. in the configuration (transparency mold 
liquid crystal panel) of this invention. (Pre tilt angle = 85 degrees) 

[Drawing 25] It is an example of a two-dimensional simulation result Fig. in the conventional configuration 
(transparency mold liquid crystal panel). (Pre tilt angle = 85 degrees) 
[Description of Notations] 

1 1 Light Source 

12 PBS 

13 Liquid Crystal Panel 

1 4 Screen 

15 The Direction of Ray Axis of S-Polarization 

1 6 The Direction of Rubbing 
101 Light Source 

- 17- 



1 02 PBS 
* 103 Liquid Crystal Panel 
1 04 Screen 

1 10 The Direction of Line of Electric Force 

1 1 1 The Direction of Rubbing 

301 Light Source 
301a Lamp 
301b Reflector 

302 PBS 

303a Liquid crystal panel (R) 
303b Liquid crystal panel (G) 
303c Liquid crystal panel (B) 

304 Screen 

305 IR Filter 

306 Homogenizer 

307 309 Polarizing plate 

308 Cross Dichroic Prism 

800 Substrate 

801 Gate Electrode 

802 Gate Dielectric Film 

803 Silicon Film Which Has Crystallinity 

805 Source Electrode 

806 Drain Electrode 

808 Interlayer Insulation Film 

809 Oxide Film on Anode 

810 Channel Field 

81 1 Low Concentration Impurity Range 

812 Source Field 

813 Drain Field 

900 Substrate 

901 Gate Electrode 

902 Gate Dielectric Film 

903 Polish Recon Island 

. ... .905 .Source Electrode - . - 

906 Drain Electrode 

908 Protective Coat 

909 Etching Stopper 

2300 Substrate Flat Surface 

2301 Liquid Crystal Molecule 

2302 Pre Tilt Angle 

2303 Major Axis of Liquid Crystal Molecule (at the Time of Non-Electric Field) 

2304 The Direction of Major-Axis Component of Liquid Crystal Molecule (at the Time of Non-Electric Field) 
Projected on Substrate Flat Surface 

2305 Normal of Substrate Flat Surface 



[Translation done.] 
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H3m&&*m=f- * A«t t T*^fe S i%X ^ S w i Srtittft 
[ 0 0 3 0] ±IS«^tC*3^T, -|Wam«3t^«tt3l 

[0 03 1 ] ■ &&W<D% 3 ©HMttti- #tT»lwK 

so bv >">**\£&mztiit\BmnMb &mz.tcm 1 ©s 
m&$&i<D&m\mfavxwiw.zfritm2<Dmm 

ft-Q h -5 t Zftm brfzrzfzft^mWiXhZo 

40 [003 2] #3S#©JS4 ©*J*tt\ «-tTft 

: > 7 ^-^^ »c^$3xfcW3!im«i-i: 5r«^fc^ 1 ©S 

, meis-i ©steK^ft u-xBH**tfc«-2 ©as 

t V % l ©SS 2 ©Sffi b ©ffiKIBS $ 

^efcfcv^Xs tfriEffif B ®©sE(S)Ma*isitt; -jaw- 



(5) 



7 ■ 

[0 0 3 3] #?gf§©Jil 5 ©#£$»*, #fTfcfcR 
tH©HSt, tufBMi«>S«t-MlfilUTiSiaS3x. 

<dk& t ©no kibb $ nfc^att^*^ e> ft 5 ikaji -e* 

ft 1 ©*KoBiSiffltKilfi$ixfc7 liV^rttt* — 3018 
[0 0 3 4] 6 

fe*ufcgg:©*3fci& t &mwzmi bit*:**©** 

J.o, BftlIte«*.fcft2©&K£> f l©S«tf2 
©8& t © WlcffiS $ b *s * «*Ji"C4 

[0 0 3 5] ±fEflt/&3 75M6l£*$^T> tWBHSH«ffi 

[0 0 3 6] ±IB»^3 753l6 : »C*5l.\-t, WfB«***. 
[0 0 3 7] ±IE«j£3 7!»M6fc:J3V'>-C, TtfjfBiliSi®! 

ft fcttlEfcft***-^:: BtllE^Tfe f - a -ft 

[0 0 3 8] 

l XtflU 2 K^l" <£ 5 ftlKA/^A' l o 3 ©I2ifi)^s*' 
[0 0 3 9] Si*. f^^^-v/3^4IBi 



[0 0 40]-jKSi)l:, TFTSrJBl^fcftA?^*^!'' 

[004 1] jEAfcRK-t-S.fflJW (ttttKISBJM) 
v * t , AM© S KfiBTf* 5 JS2&$:« *30Hzl 
io ft) i fc5 |fc&fg-!§-©®t£#:iE©P#©*^: <h Ifrfe 

[0.0 4 2 ] fS6*K:*i»t***f*.W ^/W^^* 

/U<0$i7Ffai$<D 1 S^B§ii 4 ffx 5?lJ©^7 f /V 

Pfffi (04 (3) (a) &tf04 (3) (b) ) Srffll^ 

20 sR»Bi®, ,©©Mt?^D5.m»Ai»«)ttlSHO±ffiBISr 
04'. (D « »rffi0§r04 (2) (C^Lfcc fcfcU -R 
04- (1) tt, ^flfc££SW*m*(D» ©© 
MT?£C*«ft*H©*$rjJ*U' 04, (2) tt, SEBS 

[0 0 4 3] %fc-3**fi«bfc«E«f* -f^^W^-* 
/V*^<D^gSclg»)*-i*i: L-T. 04 .(3) (a;) ^^0 
4.(3) (b) iz^tcom^-f — ^^^^iti. 

,. m®p-(7u-A). ii»©«±£*f a&WM^s-tffciB 

[ 0;0 4 4] -±Ey— -^9^ ^RtefrffiKJL5S«Efl:« 
• v ibSr^ofc^e-, 04*(3) (c).. JC^irJ; e>(c % P-a-. 

40 . giirisj (m^ifij)'. l l l dsj^j*$ jxi. . . :■■ 

. [0 0.4;5-fett*-Cf±, -h!S^(7k¥) *[*]rott#Sr% 1 

fc*v 0 1: 6 Rpm 1 7 ic^-r i 5 . S -ii3t©3t^; 

.fe-*fc*lSll 5lcMLT7.fc*>-^I^l 6f±, ; 45I<)L< 

[0 0i4 6];.*fc, 0 5 (a) S- 

• t/0 5- (b) fe«-rJr}K*.llA&l4£Elft'&*#i&tr- 
- ft»c^ft-§-©ffitt^Sfe$*pj^t-WJP*'5^'fk*'- 
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*ktz>±)t>m mm ufav^x&jffa (nnxft) ' 
fcmmitft'otcm&^is^xh. ±ne.m mm 

[0047] ^<»&.m\MWitt (v- 

[0 0 4 8] --t^T?, 02 (1) 

-f£5ic^ z<DM%t)Mj>fai l l tBfi|6]M^(6]*7t 
»±9 t'v^[pi l l 0 fc-ffeSiirSffofl/^vfif^ BP 

V^mfa 1 1 b^^n*fctt«EB&¥tT-efc5^/^ 

/mwj h ufc 0 ■ r <*> ± 5 &#$g9§©*j& t -f "a - 1 -e. 

V&CZmntlMJyfa 1 1 1 t WSfcftlP&T 
fil 1 0 k*£fttitc\-iiW,&¥-ftkf£?> 0 ••' • ; 

[0049] > »&'<*/i>tt. 5 v^r&mzn 

;b ft 1^ 5 b* V t LT , 7 ^ ?m <Df£ V 

*lftSr-«ft*i»*lRll'l l i¥fT*fctt«E»Wti- 
[0050] *»MO««Srfflt^r» 'H 6 KLSrfH«* 

flEK:«^-«&W3t<0»t«- (iPt>C sit*) -cfcs. :o 

[00 5 1] ^Px.T> "*«W©*ritr±: M^/ui o 
3©«jEfe (*$fc&|*#|«0 1 1 lfc#LTEfi|*!iS#GlS 
fcli?^^! 1 Otf*Wirfcf±«EB&¥ffT*fcS« 
/£) (CttttS-frT, PBS 1 0 2&tf3fciH 10. ICS! 
£0l&tf02 (2) »cSH"J:5ftSi«flll*^Ufc. * 

/wMmfct>WBiLX PBS '£ jLYc^g-Vo^^ 2 
(2) TfcSo 



[0052] *^Bjfi, &*bmm\m&<o&®$T%}%: 
*m±mmmi~ztctb, s-mytoytismxfatettLx 

7tf ^^|6lSr4 5*t>L< tt-4 5S©^Sti5i 
9 3fc* 1 0 1 SO? P B S 1 0 2 omW.Z&'gMlB. b 

[0 0 5 3] BP*>, 3t*d>fe©3fcSrtt 

s^/HRi^aiit-tsPB s i o 2©mit®©a^'(pj 

t < ttft/^/U 10 2 ©=fT*[fi] (tt*/<^/KDjfeaB»*S 

5S«E-t-3*i6i) t*s^i-^ISr4 5^^fcttms&4 5 St 

io L-fdo Z<Dftm-t4 3~4 7^^-Ci?tb«J:V\ i 

fc/3tag*^ffi*t$^fc3t* J v PBSO^*ffi-(«?* 

^•*fficDfimft:#SlS3-X^^i/®lC^LT4 5° ) 

' ^Alti"5J:5»c)tM i'o loiaefcig^XLfc. * 

[oo 5 4] an^r, ®8^^-r@^# -<fc«u s 

oiSOfcii), ■fe/V'fffi'4. 8/imiLfc) ->3i U— 

. ttirzm%ix.<Dmm (ip*>> SjI*) -cfcs. 
(024) (4, *&w<DMi£%mmmm£k'<*'Mzmm 

[00 5 5] H'8fc*-fH3e*#- (fcfcb, @ii 

3W<9^-^— (7*^^=8 5*)- t, ^5fe<D 
SiaaSEfi>'^i'Sr?B^Ufc2^7c^3..5 u— -> 3 VCD 

(02 0-0 2 2) tlD#tc:; 02 SKttWCfc, Hi^ 
[ 0 0 5-6-]'*WiW#fc*ilt<5^=.S ^aViB* 

[0 ; -0 5 7] f 5tt*U< ; tt'; Kft/^/u© 

WS"****jSfei UTSltMLCD,. @j§SLCDV^-f 

[ 0 0:'5 8 ] *«Mfc*JW-C;-. iLE&fWJPBfiCffc 

• t>mm.wzfaxh& 0 t-tci *pj*bs»-*5^ti±; 02 3 

Id^-T i 5 Id, 2 3 0 0 fc*f LT^ESSEPJP^f 

©«fc#^©*W2 3 0 3i54tS^7'^>fi 2 3 
0 2t1-5. JSIP^T, »gJpiiifcia« L*:»8IH*0» 
*4^f©*tt^^*lRl 2 3 0 4 Sr0 2 3 »C^r Lfc. ^ CI 
X\ 2 3 0 1 fi?Kf B ^, 2 3 0 5 »4S«¥cB©ffiJKT 

so [00 5 9]- ^gJftttlC&bvCr*. 01 "t>©»4/^ 
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1 0 3<DftmW<D&mj5fa*:'fsJ5fa (WS&i) , MVIJj 
&LT^5*ft2 s tT:*ffi, «#||#J£*EbTV^*l6l* 

[pjtttT^iRj-efc 9 , h7^:^K<e^S>0>$&-B\ Eft 

[0 0 6 01 

5. .■ ' ' • • 

[006 1] [JKA/^/KOf^Uxe 1 ] 0 1 2 tC^S 

Lfc, 

[0062], *1\ a«.ttBWM4©i«v^«8 0 0 (# 

L&Vi&V TffiJffii: L"C 3 0 0 nmff.©*6igH43£3?l8S& • =><> 
«-t-5 0 lfiW43S*ilitt, BMtS**l.:(-S iOx 

) ,. mtmmm (six Ny ) ., rn.itmtm.mm (s 

i ox Ny ) .(D^-fH^b< tt-tft 

,[00 6 3] tLit*.mktfi7 5 0X>&,±T?$>p>t£tf9X 

[0 0 6 4] -5: Lt, J: 0 , ttfcttS:*-*- 

K) C® 12 (A) ] :®8ittt*ti 

ail8 0.3©Uli, ^St-r5^frlEl8Sw#t4Sr 
7C#<iE^-t"5* s > 20~100nm > JftL<ttl5 
~4 5 nmt-ftvtiJCW #Hi£0ijTfi4 5.nmi L 

LTIl, #i£iftS§ii, 
[0 0 6 5]: *HJS^m*5V»Tf±^ ^*PO*D<5I*5¥S:-. 



P^SfcsTt 7 8 3 2 9 *a«IB*Oft« 

[00 6 6] #HJIi#JTf±, S fefc^*IE«© 

•y * y >^#IS: C 5 0 0 ~ 7 0 0 < C<DjOgii&SJ 
?9-6 5 40 6f) "CSft JlftfcflJffl bfcttl«7C*Srffi 

0 0 < C~ 1 0 0 0 JpfS&&a& (4§K,¥8 - 3 0 1 
2 4 9*) SrtToT*«7c* Sr<S«E LT t> «t V 
[0.0.6 7] -?•<£> 7"7XTCVD)fetL<Hl!CV 

$ b (~, T/V $ = -7 AS fcftT 5 = -7 A £X/&£ t i" 
5 **** (#Hi6$T* li2w t%©^*y>'!?ASr^L 

m^8 0 1 • B»sr»j*ufc. y-.MB*tt» v-y = V 

[ 0 0 6 8] m^-s 7 - 1 3 5 3 1 8.-§-£3B!E«c 

©SHI; «t t) #atto»tfEMIJ^^a^KttEI{t: 
K8.0.9 Sr^-t"5. LT, i*ub©»«lfcftJ!*J J: 

t^y- hm®8 0 1 1 lt, y- 

■y^-^^V. .y-M6»W8p2SrJI0fiJEi-«o ^^^^ 
#?Ltt«)»aiBMfc«Sr8fe**-S. CHI- 2 (B) ) 
[0 0 6 9] t^777-f>Klt> -ir^K— 

a V • 7-r7.y FWU ^-lr*/uj^rii«*8 1 0, 

&m&^mvom%i8 n, 1 2, k 

W>"S^8 1 3Sr?F0^Lfc o C0 1 2 (C). ) 
[ 0 0 7 0 ] % LT, .-at*P©#ST?» Sra«5.^ffll8 0 8 

T/V$.= l7A^gei^$rff^L-tV-^.®®8 0 5 
^TJ? K U-Y 8 .0 6 £#fc 0 C0 1 2 . (D) ] 

,[0.0 7 1 ] r.jtbOphfcv (j*yS"< 

— ;>a>-J8l) t LT, ff $ 1V0 ~5 O nmO^-fbS^^ 

7"7 C V Dlfet J:,oT^»L, rtt^, 

'*i-*«#kbTf>J:v\ %WSkh LT, M<bBI^JKco 

• T«LTtJ:V\ ..... 
[0 0 7 2] :©f, m^L^V* 5 ', mmWMb LTA 
1 i U*i*fl*tr«V\ 
«t t)^-T-5i *Hlfe^Jt-*JV^TfdK : : LTA* 
1 Sr^v^fcRltS!.©?Sfi*^B*^SLfc*s % H*m 
®tc I TOSrffl v^T^jiScOfS^^B^^M-r sr 
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[0 0 7 3] r©«t5^UT> WSL±X&mh>9l'*S* 
[0 0 7 4] &tc, /^/vTU'-i'Iffo-iO'/ifciijit 

(»i^m«*s^«)ii*ix^s«o-fcEiRi«*ja« 

[0 0 7 5] TFT&^<0^X-v%iSt7\ X 

*K#8s*'S«a3Elfc* JtEiRjfe^OTEiRi^aro^fciio 
T«ftSrElftlS*Sii^»*LV\ 

[0076] 4 fc; v^/vr u^r s« t *frSiS«<oM^- 

(7yf^7 wv) 4 5 J: 5 1-7 fc* v it &n 5 . 
[007 7]'roigC'*5i>T, vV^yxm-i. 

^*'[fii^4-rw^mi»so o tLfc. r^tsrtia' 

[ 0 0 7 8 ] -tO^ ^7WJW< t> b< ti^fa ' 
[0 0 7 9] ^CD^lc; /^A'TV-flS, t> b< li>* 

[0080] i^-Mti8SRtt'&ii^ot>« ttftStRi^ 

V^WIfMaAP £$titT3. «±<£> J: 5 LT. 

iifiEfi&S;frfilifeoTgEEfc£H£.- ' 
[0081] *ias«-er±KBiHiii4fctt, MSt©*^ ' 

I'-tfTFT) «r«s»1-S»fc&«fciofc!&s, 
Aiy-MTFT (ttStoKfiig^tfSTFT) £ 

[0082] mmm 2 ) &m&m±. mi&w 1 £ ra« 



(8) 
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- ftffll&IS 1 3 fc'fli^-ClMH-*. 

[0 0 8 3] tttfi/^veoflsRie 2 ] Bi-?h!l ^ 

1 31^ Lfc„ 

[0 0 8 4] £f\ ^7^119 0 0 V 

1 OR'lEMD SrMt5. 'n-C, 
y^ig' (y->ii«) «stT*j*b5. 

[0 0 8 5] -7*— h^@9 0 1 cDttJfii: L"Cf±, 2 0 0 
- ~ 5 0 0 h'ihasifj* *mS0tJ-C(±, 3 o'o n mff 

Tf±; < i t> 6 o ot:ea[©ja«ic»x. 5 
20 [00 8 6 ] jfetcv mtmmmi s i o x n y t?^ $ 

19 02 (Kffi LTfi, 1 0~2 0 Onm^fL 
X^^Wt-li; tiV7yffc5TEOSi^Sr 
^S-a-LTT'^X-rC VDfeSrflJffibT 12 5 nihJ¥<Dg? 
fc*ttS£JH»l«rfll^S)- *r»j«U'fc.: ' (El l 3' (A) ) 
[0 0 8 7] ±iE*«feK:'J:5'«*«!fe*^»** 

y 3 Lfco T^/v^ 7 * v- y =■ ^ 5 ~ 

3 0 0'nmiS-Cfc!), ASWl:ii4 0~1 0 0 nm?r 

fc 0 7"7XTCVDftt<i;oT5 0nin 

' [0 0 8 8] ^©i; t Of J 7*^7 7 ^ y 3 y 

[0 0 8 9] U— fri'&lfrli. ^-"—IfMt L-TA rF, 
A r'C'l ;i K r F ; - K r C 1 V- X e F > X e C 1 ft if© 

Tfi. V— y*flr*»^CDHiP^/l'^f--t?4 0 0 — 1 0 
0 0m J T% V— y-'S:7t#^lCTJ!)BXl>T, SS3 0 1 
Mmzx. 15 0^5 0 0mJ/cm2gtl;Ltf.^ 

so ^f9JgLfflftic»4, 2 0~1 OOHzgST'fct), 



t 
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if©£1S 3 0 1 ±T*©^t&JiStt 1 ~ 5 mm/S>-?* bT 

[0 0 9 0] *HJfe^|-ett, KrFi^W-fS;)S 
t\"C, ;fcfl££t} P ttJ73 5 5 0 ~ 6 5 0 m J t?, &tg-h"C, 
1 8 0-2 3 0m J /cm 2 T?» HWt©*95BUB«» 
35~45HzX\ K«Sr*-fr'C^5^x-v : Sr2. 0 
~3. Omm/PSSf#iStf:. 

[00 9 1] ttft-fbi-5W»-» Ttfryrx'sV 
.S*ffct:**rfc:» 40o~50ot-eo. 5~5ffii 

^}Ctt4.0 p , C-Cl~2B*M». KTfTofc. 
[00 9 2] -£©&, ^P©73*-fy y^77^- 

# y ->y 3>-5rCF4 +0 2 £fflv^fcK5<l'^s/^>'^ 
*KKKSrfflV»-rf««U-CT-1'9.>'K*r»J«Ufc. (Ell 

3 (b) ) 9 o 3«jKy vy a^r^^^H 

[0 0 9 3] #y vy aVT'f 9VK9 0 3 £S 

ot, BMB£*«M#*lXf±«*l 0 0-3 0 On 
nu *IB»«T?fi, ffl&JPl 5 0nmt.tfc) Srj&BSLfc 

3i y^S?* h J//*— 9 0 9 Sr^Sfe bfc 0 (H. 1 3 
(C) ) - 

[0 0 9 4] x-y?-^?* hy^-MSt, • 
K W V$Ug£i: 5$g 1 ©^BttJK 9 0 7i UTA 1 „ 
K— 7°h'#V v-y =*/. Cr, Ta, #«r8MTU -?:© 
±lc x KW>-®IS9 0 5 • y— *®&9 0 6 
2©il«904iUTAK TK Cr, Ta^Sr 
ttKfltJI Ufc 0 *SB««-ef4* 1 ©»mi4®!9 0 7iL 
T, .T^e^7 r * v- y = K— tf >-^*sfTt>tufc K- 
^W!) v-y a vSrffli/^fcc ^©K— tfv^fi. PSr-f 
^-yaEAl:J:-3t5 x l oHcm -2 © K— X4{c^5J; 
5 Id, y-* • KW^«*MLt aAtt-Y^"^ 

&AKHse>i\ 7"7X?K-/iaotPHx *ftAt 

TtiV\ 3=fc, f2O^H4l9 04tLTT i £A 
1 ©«JiJKfcfl!^fc. 

[0 0 9 5] ;r©&»c v y* h y y^57^-i8tJ: 

BFfMOJKlc^s/^v^b-cy-^. • KWyW^K 
Kyfi9 0 5 • y— *m^9 0 6 SrfftlSLfCo (©- 
1 3 (D) ) • 
[0.0 9 6] t©t« §119 0 8 

jjjc l, ^-hm@©Bit)aiLiEi^m@ty-^ • kk 
HAy- nsbKy v'y =y|ih7y^^^L 



fc. (113 (E) ) *fc, r©§!iJB£9 0 8ltlftl . 

[0 0 9 7] £©J:$fcLT, ISiCSIhyy^' 

[0 0 9 8] C©$> EI^L^l/^^ pj^m^i: bTA 

&£. I TOtfflv^T3aa©«*3i*iS1tS:f^Jtti"5r. 
[0 0 9 9] /^/VT Wlfifc iU«/^fcfi» 

<D##bfcStS*ffiSr^S©ft$ 2 — 3mmO/<7* 

20 Aa©ttic$PHK*&* ms^Eifc, TfcfaisjSHf-cfcBB 

fi©El«lSr#«fc«>K:*iefi«-CW:/<*A'T 

[oipo] *H^^©/^/VT u-f S«.Srffl v 
BimmW)*'i7 0<, ^4;v7i^fSfi±K:ii, *fT»K:ISi 
^t©^s^fl5^c#^^7>'v : ^^^ic$^^-cv^5 <) y 
■f5lg^p-e-5Bi^ra-efit^(S) (fr:frfa) ©m#^c 
[6] * *3£S*s jf ft-r 5 ^ is] b t ^ * f±mu&jp 

jt>t©W*©{g;TS:K5#\ •T'w^/v h*t£l5i: A/ifBi« 

• [oiou tfc, y- vR^B»r 7 

40 ir>'^iRi«rR(BB«ir<5BStk:.IM' 5 ..WURTKttTI* 

r 5 .r t J: 9 ; Pl«l-S#t7t©SI«©<g;TSrK 

[0 1 0 2] TFTSf^ ©yy-i?Sr®lt, Io, X 

* mzffi&it-tzia-ij ±!By f Vi/lSSTtrfci* ; 
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i-*#rtifc» ^fctt«jB&¥tf jfe^isi legalist 

[0 10 3] :©J:5tLt^?)Jxfc^;v7WSS' 

a, «-iS]a«w : «5-a-^-&x@, ^^a • ititimsrjs 

[0104] [Hj£0il3] '*SBtt«-<?tt\ '±1E«-3U6« 
l~2-C*Ift5^LfcTFT^i3^-C, 012 (D) ©TF 
T±»c«WRSrKft5*fr^», «SBBl9 0 8 (121 1 3 

(E) #M) fcRttStta-fc, (fcSHSli LT> 
R*fcttff^«fJ»«*JBv*fc»£\ «W'o±CD L 
C (Diamond Like Corbon ) R=S:^-t-5^^-O0i|i-O 

[0 10 5] DLCirfi, ^-^^e^KO^P^^ttSr^ 

•So i-*-^vttiffi^ sp 3 ig^Sr^ 

[0106] ^+*^K(±iHak:*sv^-c*'t>rRie** 

©ia^lffl- (gt&^3lO~20W/cm • k ) t»fct>, 
t|BI*©*tt*:*i-DLCflltJBV^fl!iei»*Sr^i-. * 

[0107] *fc % b l cmi-imm&mmmk omm 1 ®. 

[0 10 8] ^HJSM-enyyX-^cVD^SoDSJES^ 
sccm&^AU ^ffiUE^jUldniTorr , R Fm^filOOW, 

[0 1 0 9] DLCffi(±Mff^iOnmSSTt^ 

[0110] Mftfffcttp L CffllWfcifcfiFttfc*" 
U DLClf^I<*5S/K§<*5. «o-C» DL 
C^JKJ?lilOnm£A±fcnrf h Kl/£5*5; J?i"t* 

[0111] W;DLC60J &£&j||B&jftK£ifc:l3 
72711 -S§~£$8. H34-27690 |ff)4-27691 -5§~k38£ 



(10) 
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[0112] £A±©*35e«*-e» TFT 

[oii3] cutra 4 ] *ms«-ett\ hjsm 1 ~ 3 

^{C^bfcTFTSr*i-5T^^-f7'-7 h y 
[0 114] HJSMl~3^LfcTFT4-ffiV>T, S 

[0 1 1 5] Hi 4l£:Jo(/'>-C, 5 0 1 fiT 9 7~ 4 }• 

y*xmmx<&w r©s«±^->y ay»s-etot 

±fcW*T h y ^ ^(Ug§ 5 0 2, y-f hftMB5blsI& 5 0 
3, y-*i»JiBKllH]g&5 0 4, BS?y*ia»5 0 5 

hiJ?x&mi:ttfaMfc5 0 6 t<Dm\u*m&m (h* 

[0 116] HI 4^-t1»^Ttt, TtT-jzf 

x^y-?hy^^S«<D-§B§rSm$*, r (d F P C 
(7^->^/V • zfy ^ V ' f— 5 0 7Sr©i9 

[Oil 7]'*l8teW©llllSSr**-t-*tFTH:«Je>-C 
iiiV^iijf^jSg^^rbTV^Sfcfc, ItlMHz-tGHz 

H 1 4»C^-t-^f B ^-v 5 3.— /t-tt^^A • ^ • /< 
[ 0 1 1 8] *Hlfe^Jt?f4*ffil6KSrffiS**ig 

[0119] CHJ603 5 ] *HI£0iJ-e»i, Sr^f B 
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